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Projection display e.g for large screen television - selectively reflects or transmits light to form 
image without greatly changing angle of divergence for front and back 
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Abstract: 
WO 9701787 A 



The display comprises an illumination unit (1), an image formation unit (2), e.g. a polymer dispersed 
liquid crystal, and an image projection unit (3). The illumination unit (1) comprises an input angle 
control part group including a light source (la) and at least one optical surface (Ic) for receiving main 
beams emitted from the imaginary centre of the light source (la) and controlling its input cubic angle, 
and a luminous flux control part group including at least two optical surfaces, that is, the optical surface 
(Ic) having mainly a spatial distribution control function of the main beams on an imaginary plane 
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disposed transversely to the travelling direction of the main beams outgoing from the part group 
described above, and an optical surface (Id) having mainly a direction control function of the main 
beams by receiving the main beams from the optical surface (Ic). 

The image formation unit (2) selectively reflects or transmits the luminous flux from the illumination 
unit (1), forms an original picture image, and does not greatly change the angle of divergence of the 
luminous flux contributing to the image formation in front and at the back. The image projection unit (3) 
receives the luminous flux outgoing from the image formation unit and forms a secondary picture image 
on a screen. 

ADVANTAGE - Bright, small, light-weight, high resolution and economical projection display has 
relatively simple construction. Improved characteristics regarding oblique projection, uniform 
illumination, large depth of focus and magnifying short-distance projection. 
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(54)Tide: PROJECTION DISPLAY 



(57) Abstract 

A bright, small, light-weight, high resolution 
and economical projection display having a relatively 
simple construction and four great features of oblique 
projection, uniform illumination, large depth of focus 
and magnifying short-distance projection. This display 
compnses an illumination unit (1), an image formation 
unit (2) and an image projection unit (3). The 
illumination unit (1) con^rises an input angle control 
part group including a light source (la) and at least one 
optical surface (Ic) for receiving main beams emitted 
from the imaginary center of the light source (la) and 
controlling Its input cubic angle; and a luminous flux 
control part group including at least two optical 
surfaces^ that is, the optical surface (Ic) having mainly 
a spatial distribution control function of the main 
beams on an imaginary plane disposed transversely to 
the travelling direction of the main beams outgoing 
from the part group described above, and an optical 
surface (Id) having mainly a direction control function 
of the main beams by receiving the main beams from 
the optical surface (Ic). The image formation unit (2) 
selectively reflects or transmits the luminous flux from 
the illumination unit (1). forms an original picture 
image, and does not greatly change the angle of 

divergence of the luminous flux contributing to the image formation in front and at back thereof The image projection unit (3) receives the 
luminous flux outgoing from the image formation unit and fomns a secondary picture image on a screen. 
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27[6S 8 i na = S02 

S*/jN$< L^xt:)•tl{f^i:t><£^.^C<^:A<:b*^-5o c:o<k9l-> ±fE©4o©aic{i 

i^^l a©W^®^5 s ^©PbIJC, ^«S;6<^^^>||t:•*>-5C:<i:;^><t)*^So 

^®^7-©ig^a^;&<iim-ci5iiS^U :)t2S©ie3fet>l^-l?afe5 
iiR^-rSi. ±^©s i na(4Mlfe|iS«^fit>^86fe^©jpJffi^^>7*^L 

S 2;r 



^i: < i 3 0 ^CLhSi^T- ^ 5 C i 
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S 2n 



c*<5^:j&m®, 1 d*<:5rlRlfiiSllS-e*'5o t^i. SliTMl c 1 b i i 

*>{C. ?)ii*ft««J®©!S:SiJ ferny:: LTl^ So mm.\ bttSl^^l c^iH^ 

ffiL«*'C>*iit)±T;&(Dl{C3t5*®©lHl|g|lll*Wt'5lHlli**l^ 

* t) ^^^^ D ffltf Sf^ffl^: t>Oo d © J: 9 ^X^^^ fr) ffl{/-5 ©Sl*#© 

m«»I*^LTl^«o C©iS^«g|52©«lfiR@f*:tt> UElc^© *>©•?* 
*ISD«^w*S&t|ncc:<!:t?li/i:^,^o H*. 2 c • 2 d.Ktmi^^-wm^^ 2 a • 
2 b • 2 e • 2 f \timo^mhm:'u') ^^ti^^tr^i ^u-[^j^X y-litb 

5oS<^$n^2g, 2h. 2ii)<zwi%\znm-^wmwL^'r;tby)^^^ 
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^#^353{i. *iiO|iIfe»$lll^«tSt)f';6>2tJC©SI*i^3a^ 3b(C<fc«9 
«lfig$tl5o SljHi3 a{i> i®ll}^fijftaJ2JcMLIH®*|Sl{tT43?)> iR^f^ffl* 
WtSo ®lgJ^fi!Q«52*^?,||4i-e,nSTO^^i5mm Sl5flSl3alcAm. 

si*ii3 a©ifiiif£ii&±{c*i9> mm>zz<}^^^m\-cmihtif'jm 3 cicm 

^•rSo «^?) 3 c«M«SI53*<H)J?)iit;Pi§^<D0JSP^lT9o C©»ii^. ^ 
#ia533W«?iitr§li^^l4;^l?3. 6!mS•^*l9^ mm}2^ll p/mm 

^I0©RI^ 3 a ^Cg® i -5fill!!^«^ M^SB 3 ^WOi^mtK t -5 r^^icw 

^©:^^ $© 2 gfeS^^J^^-t So £U:*<*I&BJ|| 1 ©||M^©^(*«lfi!;©«EII 

*^BJ©MB§S|5ir'{4. ii^J^fiSaJ2©;^§$^ ^1 a©:*:^$. %mii-^ 
om^h^n. M«SC3A^«)iit;giift©P^lc-^©^#^ilU <j::te*>oft 

©J: 9 sffi^{4. 1 (Dmiz$>fz^ xT^x-fimtxt, \o , 

•en^>*%at LT^SB i©II^^B15 c 1 1» ife^$lliai©}toSil4*!S:i>J© 1 o 
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m^fzo mm^^^ 2 $ iwjt« L^tJis 1 a *<jtt!i!W/jN* < > ij^-omm^^ 

(DW^m^h -So * EI 4 -^ftili^^gfiKSP 2 {iJ|BB«a5 1 t> ¥® ^ 7 - 1 
e-e^«5ftff byiffiS{w***<^ 01 l-ett¥ffi5 7-^SIilSU ^OttHIilte 
||&IC?&-3TMgL^ffifilcli^Sj$gB2*<*St>©<i: LTV^So $ &l-Mfl(l*S« 

bnSo tt^ lOJffl^#iLT> lcild©*ii©(Hl«5fIfe OfettlWi?) o- 
o t%mi &(Oim±.o&M> $b{c(iii^WgU2©?^^^^^^fi (^{^2 
g) ©ttS^SSASo 1 d©.tBI6j^^P On q O^^Ji) 

So C©0lJ©JS^> p 0 i q 0{i3fettl*t^5^'e;RS^«l){C<^:?>nTV^5o HJwN ffi 
S©55-Wn^^i6^ EI©J;-5Jw^ mFuWf^^m g^^Stt®^^t^{C:9-iiJL. 
^E^j^^sO. si, s2»'. sntt^otfz^ 1 d-CRI^$n;fei3t«l 
;6<^fftt5|i^f<»:nj:5J:^[c«|)«-t<5ys«>N s 0 i q 0©5tli*>t)©ffil8l{i^H«^o 
Hlw. 1 a©iRi®4''C^*>b^t'Si7tlltc|IU *bA-i;«)^26t>n/rl cJwJ: 



1^^097/01787 



31 



PCT/JP96/01767 



7-e*5o 

9 J: 9 i3^p 0 iz:is\f6mmi)<'^-^n^o q 0 Kmmmi. q o itkm-^ 

^^im. q 1 t-tZo q l-^COmm^ P l*^f> q l Kmxm^hfli::^ 
t\z^^^ 1 cRC^l d©®J^©,^iJ*<^t»5. m(Dim<Dmi><^it>i^tL 

«*^b*iS4'^Rl^^l c. 1 ^ommmK^^mm.m<im^Mo rj: 
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ici)<^^mwM^ idi^faimmm^ 2i)m^^^^^to 
xmiti^ftMi)mm0.m2-^tsir^^ xmncm^^ti-^^izm^'it &ti 
Ell 3<Dmf^mx'iim^mmimi i(ommmizmuLx\>^^imi ixmm 

1 c, 1 d^^o-ofcMtS*ffflii{c*S©|cS*U 01 BXltmmtl c. 
1 dtt^©|5|l;{||{c*So 01 4(D^mXit^mi a;{>^^^D^{i±iLT 
2 A^ ^»l8tn5:^|S]©3fe^;5rfS]fij$^^^ t> o TRI*il 1 c iZJ^M^^ Z X' 

m^tLitmMKmixmm<omimi dxmix:^\nim^Mo c© 
mmxii. mmi d\i^tX'<om\::mmmmmicMiihmmmtt£ 

oTUSo 01 5©^mS:*:fiUEB-e{i01 2©Mili^LTl,^5o L;&^U 

01 2(Dmx'iimmi c i dp^-«^*^LTv>s©{c^u 01 5m 

XitR^l c, 1 dfSxyt^i!)<^LXi'^-f£\.\ 01 6 ©^0!||{iS*6<Iieg 
T'{i013©^J{Cj®<HLTI.^5o L*>U013©ftI-e{4Kltail c. 1 dP^T? 
5fe**^LT^.^S©{C*fU 01 6©WT?(4. Sl^fill c. 1 drilX^m><^ 

^Lxi^tn^^ z<Di^mtix^ MiemixiimMmidimmmx'iitK^a 

iiU:©01 l*^t,01 6*t?0|U(fe«a){4, 3fe^®g§^ftRcf^®5}^Sx 
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1 a. tmmfoiii^nmm^m^m^t?> 2'D0mmi c i 1 ^fe^^sp 

RMmi c «b 1 d. Sl^^l di 1 e©FBlT'i^*<3^-rSj6^<!: 3^1*^ 

^fili*iSF'/>-eje§^©2K lsn:ffi!l"t?jei«o*>^. ^>*oi!fi*^6#*<*»)N 
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t < ^i)^-t z tic ^10^ mMfimm=$:Mm- s c i ib<x' ^ 

^m^-tz 2 -oomm i b 1 1 c . ^^pim^ii^m^mmt?* 2 o© u >x i 

d, 1 e*>^l[fiR$tl5o lbli^®©-laJ^^t»«|g)5$tl5^il6^Sll^ilg^?*5o 

2o©i/>X(i. v>-fnfe>^-:5©®*¥®{cLTv^s*<. ft^^^^-d-5c,ht> 

Ell 9(Dmmmiy. ^^^^tt^mmimmx'^m'^m^LxK^^o mi 1 
xmmitzm^^T^-r7\z'^A.{i^ HMs^tix. immx'(oi^<D^i^^^ 
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immxi^b^o tfit>t>^ mm^mm-tim:^m^7'7i><msf£<Dx;ir>^o 

^mK:joi-fz^^(o^i^m<mi:x'h^ ^ummom^^ymi^i^ommtm 

£LJ:© J; -5 fimmmmx-wmmm^^^. mmm^mmp^xm\ 
mi^c^^'mm±.x^mmiz9t^-^^zi^^^ yir^>'ja.<D% 

d X d y d p d q = d X* dy* dp' dq' 
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dpdq ^ 
dx* dy' 

Ji®lC:fet:rS^^®2li*^dp' dq- ^S{?-^<i:^<£So L*^U dp' id 
1 2 9 5-^^#BIWi3 - 1 1 1 8 0 6^*«i:J6i tT> Kt/'o 
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agists MI&iei^fioSfr^{i^i<i:t). •€-oiNr©^;*^*< 

:*:^$©|g«fg$*toffi|&Jg^g^<iffltS;^*<S* Lv^o ^<^i^^umm 
JS«Sg©mEI2 0{C:^to C©lia«lie^S{i:x 2 tlCORI*^ 1 b a . lb 
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mt^o EI2 o{i> 1 b d\m(D^n^=^m^mi b a. i b hx-m^K mam 

1 b ci{C:)t^<£-W^|ctff«3igf lo©^g:<£r^LT^^5o WM^m^Ltzm^iU 

X$>Zo 

o^m)mmt?> i b domnmt. mimomio - o c*fL±T± 4 ss® 

9 OS©§^^^{c^-li:^,n^^*{iEI±gU©^^l b aTMI^f^tU HlC^ET 
tl©Rl5H^l b b-e^l*^^ liMl b d©±gB4 5B^©|gffl^aoTMWl 

b hxmmi. ±m(Dmmi b a. t{ii©ki^i b a. ^m<DKitmi b 

b^a«9§aMl b dCTgU^a^Tm-T'So CO^^OlS^gi LT©^iS 
^fiS^{i*^lTa&So tJ&oT. c:©^'iJ©Mfi!ii^^l{i^ c^-rti©igK^jioT 
t ^^fg^A< 1 JsLh i I. ^ -5 mwmt:: L T*J . M:3£F©igK*^t)-a-fiJfflS&$|a] 
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^iHJfil^ii^. u:yX^lift±IPl bd©j5^icl^^ spfi^^f^»)tij^fej6{c 
fiJffl-rS^^^S&mWtf^-So Z.<om^^ lb a. lbb{CJ:«53fe^$iJ2iI«:lT9;: 
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set feortlTabSo dmumi}mtiiWzfft>Mm^Kii^ l b 1 b 
i«^SCi-C*So C©J;'5^i«l^{i> Vmommf^ Xf[y-mxii4t<l^ 

i (c J: «5 MiE ^ O 2 o©JKM©MiE{w^4if -S C «i: RltiT'* 5o 
£U:©a;9ncS*fl«i#;i^ricS-:?§> 4;*:#ii:^Wt5<!:<!:*){c, /JnSI'Ms 

mm^. a:^ffil^ll^©^^#*g*lc«lJ®t4iv>9;±l»c*^,^T{i^ ^ig2tJc© 
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i)^'^mmmm2Kmm^^Mt6^<Dti-io tf^. mmmz\t2^omim 

3a, ZhX^ti^^(Dtt^,> 

SWrnSii^lc^tfcU efe©Slif^3b*<AM^kLTLt9o t:tx mm^^^2 

m2^wm(D^E^-^hm\^\fm0ttii-ox\.^^m^\z\tz(om^x\t 
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m^m^m 2 © 2 a . 2 b itmrnm 1 i i^^fe^j^^gKtcra-r -5 ^ o 
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vctisnmnei 



a53(is *ii©lHll£llb^WtS3tjC©Rltll3 as 3bs 3 d 3 c JC<1:D 



wo 97/01787 



PCT/JP9fi/01767 



44 

o{i>imm\^mtZo fm^ 1 ^mm-?>K^mT!tftm\^i&^^ 1 b > 1 c ^ 

©A<fi^T?*.So |iIi;filcJ^"^t>> ±IE©^.^<o;{)^©Sil'a*<#;it»n5o 3i«E©<!: 
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l£fill^W-t-S-^M3 a. 3b. 3 dJcJ;«5afiR$nTV^5^^^ tj^©U'>X 

>4^?^ft$-a-5»jcftiitifc*<. c:©c<!:tt*g^si53©^'y/<->'PW«-«iJtaii^5 
m^ii^^fzm'ov^io mmmtm^s^. ^^©^^iwji. mm^i^y^^^n 

llgg©««J<i:LT. m2 50m\z, i|g^S|53*2tJC©l^«®SI*^3 a. 3b-^ 
«l5!c1-'5ii^«-%^T*<fc9o 02 5©o-o(i*a©!Hl^l4 Ofeli) ^^-To 

3a. 3 b ©^fiRMii^l^ f R:f^y^<-Jim p JcgH LTie©a;;6<fi)ca:oo 



.wo 97/01787 



PCTAIP9fi/017<7 



46 

111 11 
= + d 1 X X 

^ *3a ^Bb ^3a ^3b 

1 1 

p oc H 

^3a ^3b 

ZZT^m^-D^iDfliU 3h0Mjmm^ dlii2'0<DK 

ch^ 

Z= , — +Ah< +Bh^ +Ch' +Dh^''+Ehl2... 

1+V l-(l+k) 
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t^ytfe. ^M«ffl©|5IgS^^^:^y^^)L^<i:^:^n{^/i:^)n£V^o 
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5 1 

m^^o ziti\,i^^^pin\-i^ ^g^s^LTfetx ^©iS:^®^^;^^";- 

^*-e-©3fe$ftiw*t Lsii;&isiic^i&$#^ c <i: »c J; (5 ^omumskimmtfi 

•^JiO U>X©3felft*o' -o' -e^^tiSJioJcTffllll-— ^^'ft^Kr^-frtl 

3 1 Ic^-To BI2 9 li. i![$-ii-fclHlliJ«^P^i: 3tfeoSI*i^3 a. 3 b. 

3 d I;: J; »} M^Sg 3 *^fiK L fcJi^©Wr®0-C* 5 » 2 ttB^J^StSBT* 5o 
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c © J: 9 ^i:^^«B»cM umi^nT\,^fi\.^x^')->4 o-o (omm 

ttLT*tirae>*^^j:J;9{c. BIS l-e{*SI*iioMfflt^lgH*mtSo C 

iS»(c. EI3 0©^^c#^^©^t5^iB^;&^'®^^b$ 

l^^fe^S©7fcfi*<-i^cLT^-^'5^^^^g{i4^^;^l<x MM3^{*^^®I$-li:Tii!g 
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*^Hgo^{c. iJfe^^jai^SSIt LysJi^B^gj^:^-^ 

{lons^^So M«m3*<8e[OTO/h$^j:§li^0©3femfc*f:f<&^i^t> 
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mmmmmtimf^^). wmtR^<Dmf>^<?>x^ u-xc^-rs^trsc:®. 
i>Zome<ommmiui^mm^^t64iisc(OKms&, 3b. 3d, 3e. 

7 a <»:3fe^<£-^!9gt;iWOx ¥®Sl^li7 b, 7 c <i:*<BjJijr:»;6NtiT 1,^50 
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;6>3 5cinOT®l?$-eil^Rltit?*5o M4 4(DV^mr'it. 

^#^SB*C®J:9l-M^flPffl<S:W-t-5 4*JC0MI*^3 a. 3b, 3d, 3eT 

b, Ic, I^^Xld. le. If^ 1 g*^t>mfi^^nSo Rlifi^lbli> 

fS\z^ U>Xle, If, 1 g?!»^t>«l^$tl5'f>x^U-:J'^^{m^-5o C 

f ^-en^tl^Siailwt-SCliTx dil eRC^b^Xl f il g{i- 

li^J^fi)cS|52(i. TOU>X2a. U v-5>ii[M^&^B^^^E 

2b^ 5p£i,u>X2 c*^^)«lfijS$nSo 1/^X2 a{i-1'>x^^^-:^;6^^,0^ 
ilS^g^^a2 bJcMittlcAI*$-li-'5yia607>f-;UKl/>X-e*So tfi. U 
>X2 c{i. a^^a*>t)l^ai1-<5^^*i^^^3©Al^ifi^cAI^$■a■•5A:^i> 
©|SI C < 7 ^ -;u' K u >Xo'f9:iiJ*m/:to 
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S&T-^So L*^Ln^:*<b^ #§§¥7-174974{c|>f2l8$nTlr^5J:9{Cs 

1 fmi:iz^-^<Du>XTu-(xmm-?>m^. m^i e, 1 fmx\ ^© 

1/>XTI/-1 e, 1 f©±©^*f;D:-rsU>X*fl e ail f a/f{:|-^|5{«3l±J 

L/c^a^^-To 1 e a©^j^3^{i^ mmif^mm<o^mjmmmux;ib 

<i:»)*;i«lBSLT#x.'So ^^feoT^ SI3 2©j^U^t?^^ti'5. 3fe^^JW 
^*^bO^{i^ 1 e^«fiX-r5b>X7U-©4J©€Elt©U>Xl e a±iz^ 

m%n7'S:^t?>jmijm-t?>o comnro^ii^ i/>xtu-i f± 

©1 e alcmt5U>Xl f afcj;^), Si^J^fiJcSB2±tcM^$n5o 
®[||T^$ns^^*«iWSf*^t>©±3^^{i. f a©4iiC^^ii»3^ |5|i; 

<®^fiRS|52lciijilf«o 

e a(D^^zm7^z^Mt^m^. 1 e a i 1 f a©P^IUil e a<Dm 

^mnzmmu\ tfz^ it a®^^w^$/9^i^ 1 eatmm^m2<D 

1 f a*ii^)*^o, ii^fi)cg|52{ciiJiit«3fe^©gS§ft^' tt. 
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e' <e 

^om^nO'SrA^-^ <ir ZlZiU ±l2©J:o{Cl/>X7U-l f 

yi^'^y'J^(Dmm.izX^. ^1iin7i)<iz^<f£io d2*g<tSi. fg^ 
©^#^^/i'rfc26j^:x^fi<j{cEI3 20dlh^<tiZo \>'^-ftl\ztxU lea 

S 27r 

^^l/-:^© 1 e iz^lfZm^n 7 t1t^]tit?>o m^<Dtzib^ 1 e i 1 f (D^m< 
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d, t an^<kx 
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t a n 0 = 



^2 



dj :g 
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£ t a d 

v< 

8 5S 

<i:«<C<»:*<Ti-5o 

CO^-e^ ^M<D^mM6 S^lmm^ (Immxlmm) ^ TT.^^ hit 
©MiE^IS:^ k = 0 . 6 . mm.mfSi.<Di(in<DM:^=S:£ g = 2 5 . 4 mm> 
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1 e. 1 f «'5'*l^ni^i::^§$©U>X7l/~7?}^j5S$*l«t,©iiS^LT^ 
f^o L*^U EI3 4<D^{Cx 1 f ®^>^©U>XcD;»c^$^-^ 1 e±-e©^© 
(r) lciLvl;T> -e0A§$<£:i£{b$#5C<!:{Cj;!9, ^{pm^Wk 
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